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USSR _EXPERIMENTS WITH KEW TYPLS OF COAL FOR COKING

Ya. Obukhovskiy

The USSR has experimented considerably in the use of new types of coal for
coking. Before the Revolution, the only types used for this purpose were K (coking)
and PZh {stean-fat) coals, with the occasional use of PS (stean-ceking) coal., @
(g28) coal was not used at all, By 1940, some coke by-products plants in the South
used 7.5 percent G coal ip their coke~oven charges. By 1950, this figure had been
raised to 14,8 percent. At present, some planis use as much ag 25 percent,

A further increase in the supplies of coal suitable for coking is a problem
vwhich must be solved by Boviet coke chemists. The Donbass in particular contains
large reserves of G coal, and maximum utilization of this coal is one of the most »
important tasks facing the entire chemistry of coke in the South.

N

The Donbass also contains large amounts of T (lean) and D (long-flame) coals

Which are not used for coking purpomea &t present. About one half of all explared

G coal and neariy three quarters of all T coal are high-grade a8 to sulfur content,

vhile only one third of K, PZh, and P8 coals, the types most widely used in coking,

; are high-grade as to sulfur content. The sulfur content of the coal is & very im.
; portant factor fn production of blast-furnace coke with a lov sulfur content.

N

At present, al) coke by-products plants in the South having Dinas brick coke
batteries prepare blast-furnsce coke from an almost uniform charge with the
following contents:

1. In plantswith coal-cleaning plants: G coal » 18-20 percent; PZh coal )
40-44 percent; k coal, 18-25 percent; and PS coal 16-22 percent.

-

2. In plants without coal-cleaning plants: G coal » 12-15 percent; PZh coal,
k452 percent; K coal, 20-2k percent; and PS coal, 15-22 percent.

At present, supplies of cosl suitable for coking are increased by the inclu-
sion of new coels without a radical chtage in the composition of the coke-oven
charge. Each plant has its own planned charge, to which new coals may be added

-1 -

CLASSIFICATION  BESTRICTED
STATE NAVY o [nsea DISTRIBUTION ]
ARMY (X ww Fei 1 [ ]

K

Sanltlzed Covb.y Approved for Release 2011/08/19 : CIA-RDP80-00809A000700070154-2




Sanitized Copy Approved for Release 2011/08/19 : CIA-RDP80-00809A000700070154-2

r

RESTRICTED 1

if necessary, but only in conformity with the basic type atructure of the charge.
Any change occurring in the content of the charge is 8light. Such a system limits
the possibilities of the rlants. Consideration should also be given to a radical
change in the ccmposition of the charge and the establishment of a different pro-
cediire to conform with &ifferent characteristics of blast furnaces in individual
metallurgical plants.

It has. long been asgumed that k coal is the basic component of a charge for
the producticn of blast-furnace zok., X coal ylelde coke of good structurs , only
il'iggtly cracked, and not apt te crush 1n transpert from the coke ovens to the
blast furnace. The reputetion of K cosl 12 confirmed by metaliurgists who re-
quire as much K cosl ac porzible 4o step up blast-furrace operations,

If the range of coals for coking 12 tg be extended, the ¢ompoeition of
coke-oven charges in plante in ‘he South must be radically changed. Suitable
experiments must be carried op under plant cenditiens ; furing thege experiments,
specific factors interfering with +he predustion of high-grade zoke must be
prointed out and eiiminated,

The Donbase 12, at Present, ergaged in greatly changing the compositiorn of
118 coke-oven chargee, Workers, in Staiino ars obtsining aoke and pig iron with-
out using X coal. Workers in Yenakiyevo are uttesafully experimenting with the
use of D coal. There ic sn urgent need is condusct plant euaperiments with re-
duced amounts of X and PS ceal in tge charge, mad o intrzduce G and other ‘ypes
of coal. The Stalino Coke By-produsts Plant sondu:ted very interesting experi-
wents in 1949, concluding with convers<on t0 & new charge not contaj ning K coal.
Prior to the complete conversion nf the plant, box cckings weme carried on; after
conversion, 4-day industrial cokings 1z ovens weve conducted, Starting on 1 July
1949 and continuing through <he Frefent, the Staiino Piant has operated without
using K coal. The comtents of the nev zharge are az follows: @ coal, 25 percent;
PZh coal, 45 percent; snd PS c0al, 30 percent. During the experimentation
Pperiod, the quality of the ccke war e folliowz: drum 2pecimen, 318-341 kilograms;
ash content, 9.3.10.4 percent; end aulfur contens, 1.61-..32 percent luces fig-
ures are monthly aversgesz; the fluctustion was cozstdeps Ly more in a daily cross
section.

The 5t81inc Fisa<'s new <nazge 81 ~oulid be ueed by other coke by-products
plants vhichsupply coke for tisst furnssez of appllximately the zame gize ~- for
example, the Dnepropetrovek Plact, ™Tha tharge zow being use: &3 *he Dmepropetrovsk

* Plant contatins 20 bercent PS5 cosl; 1f <he plant were converted to the mew charge,
this figure would be raized Y0 30 percens. Bovever, eince there 12 also e short-
8ge of P8 ccal, the problem under aonslinration can be yolveld caly by finding sub-
stitutes for PS coal s2sc. In thie cornectisn, D and T ecoal dcserve cousideration.

At the Yenakiyevo Plant, Bon, aveu, and tsttery experimente in coking were
conducted and then 10-day experimen<ai blast-furrace melts were made using coke
from a charge containing D c¢cal from Kuraktovka Mine No 40 cf <he Kraenoar mey-
skugol' Trust. The sulfur content of this ccel 12 £ Percent a2 against 3 percent
in P8 coals. The mcst faversble charge scnsizted of ‘he Tciloving: Dcoal, 10
percent; G coal, 18 percent; K coal, 23 percert; ani pzn coal, 49 percent. The
drua sample of the coke frem thie caarge variel from 3L3-326 kilograms, the ash
and sulfur contents were kept to their former level, and the productivity of the
coke ovens and blast furnaces rewdired unchanged. The soefficient of exploita-
tion of the useful voime of tlass furnace No . wag £.93 as against a planned 0.95,
and of furnace No &, 0.78 as &gainst a planned C.82. fonsumption of Loke per ton
of pig iron was 972 kilograms for furnace No 1 as &gainst 1 plezned 1,047 kilo-
grams and 852 kilograms for furnece No & as 2gain2t 3 planned 930 kilograms.
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’ In the Yenaxiyevo Plant a slight decresse in the groes coke output (1.5 per-
cent) and of the blast-furnace coke output (one. percent) occurred. At the same
tine, the yleld of chemical by-producte rose sharply -- in particular, benzene
average 7 percent) and ecoke gA8 -- a2 & resuil of the increased mmount of vola-
tile substances in the new charge (D coal contains 42 percent volatile substances
but PS8 coal conteins only 17 percent).

One ton of coke . 18 several times cheaper than one ton of tar or other cheni -
cal . by-products of coking., The output of coks from one ton of charge is usually
7580 percent; the yleld of chemical by-products ard ccke gas 1a 20-25 percent.
Hovever production costs of the latter, in specific plantz, amount to 28 percent
of total production coste, while blast furnace coke and ts1lings accoupt for T2
percent, T and D coals are cheaper than other coals used for coking. D cosl is
24 percent cheaper than PS cosl and T 208l 1s il percent cheaper. PS coal in turn,
18 11 percent cheaper than K coaj. Any drop in the technical and economic indexes
resulting from a change in the sompr2.tion of the coke-oven tharge is usually
compensated for by the lower price of ‘ha subs‘itute ecal uzed,

At the Stalino Plant, the yizid 1o wetallurgics? soke was decreased 0.55 per-
cent by the use of the new charge snd the gress yield of coke was decreased 0.5
percent, In spite of this 4rop in cutput, iavinge wers wade ag follows: the charge,
including G coal, was lezs expensive; the outpur of ke was lncreased; railroad
charges were reduced, since 12cal coal:z were used.

Supplies of D coal in the Kuraknovka Mine Fo 16 are ajequaze for the use of
botk the Yenakiyevo ani Gorlovka plante. The PS ccal released in these two plants
can be sent to the Dnepropetrcvsk Plant to ke uzed in s charge without K coal, but
vith an increased amount of G -0al, The K coal releszed {n the Dnepropetrovsk
Plant will not only make pegsitle the introducticn of D coal in the Yenakiyevo - and
Gorlovka plants, but will improve <he jualivy of <o¥s f£or large blast furnaces by
increasing the X coal elemer ir. *ha 2oke.oven chargey of sevaral plants.

At preseni. the Dontaszs mine: s caeziderstle amount of low-sulfur {one-per-
cent) T coal buf quasiinczofshe t - Iopropurs nand compo2ition of charges
containing T coal have besn: svvnisa? 1

The production of tlast -furnasze ¢ake depend2 wo o ~tur#s {1) the coal
charge must contain an sdequste smsunt 7 fu:iible utavan ard {2} the quality
of the fugible subetances shsuld hs <u-n that men deccmpos!Tior gases are re-
leased the most favorable preziure 1= cristed in the tulging woal charge. This
pregsure conuributes ‘0 the productiva of tough, larga-iump coks,

The toughest coke with *he fe acke v obrtaired from K coal, This type
of coml develops more pressurs ue T7KILE FIUo2#4 lhan cther types of coal.
In coking a charge con2isving -uly : 2 er P2k zzal, s fough coke 1s not pro-
duced, in spite ¢f tre fast “hus the:e ~cal Ain Ar alecnate amount of fusible
dubstances, These ¢2als yield o v i Fused, coka, hecause, insshe
Dising stage, a liquid, ees1ly mov 3 wvhich o
the passage of the dezomposs<i-o gaz
pressure is created and, 3% “he mome
(seniicoke), some layers of tna oy
A charge made up of K snd ES ¢
substances, but their natuss 15 11 thets they offer grear resistance to +the: passage
of ‘the decomposition geues, nus erewting tonsilersble bulging pressure in the
éharge and bringing eboul a tight patkiug of cephrate laysss in the transition from
the liquid to tLe solid state.

fferz no resistance to
28300, no bulgimg

Wansition fiom 2 1iguld 4o a solid-state
e nat preesed firmly ageinst dach-ather,

The Novo-Makeyevka Joke By-producte Plaut ses up & ~pecial crushing depart-
wént to crush T cosl Fer coke~ovan cnarges. In *he fourth quarter of 1950 and
the first half of 1951, masy {nduztr<al experimentz were conducted there using
T coel. Howsver, the Donsts Coal In:tiube has proved that T cosl, subjected
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€0 only normal crushing, may be used in & coke-oven charge, In the expe:iments
‘éonMicted by the institute, several variants of the charge with an' increased

amount of K coal, ,but without any P8 coal, were used. In all ceses, 10 percent

oL the enii's'i consisied of T coal. The experiments ylelded coKe with’ high mechsnical
propertiés. "Hotrever, industrial utilization of charges containing™? codl and tests
of thé coke.obtained 1in blast-furnace melts will be neceasary to secure complete
dats ‘on the suitability of T coal for the production of high-grade coke.

" Por industrial purposes, a charge with the following contents can be re--
¢ominended: T coal, 10 percent; X coal, 25 percent; PZh coel, 45 perceit; G coal,
20 percent; or T coal, 10 percent; K cosl, 25 percent; PZh coal, percent; PS
coal, 10" percent; and G coal 15 perc¥nt. These new charges gshould be used in coke
by-products plants which have their own coal-cieaning planis. The industrial tests
of the coke should be made in plants with medium-size blast furnaces and with a
sinter plant for sintering ores.

‘P coal can be used not only in Dinas brick coking ovens, but alsoc in firebrick
ovens. . In the fourth quarter of 1950, the Smolyasuinovskiy Coke By-products Plant
conducted lengthy experiments using the following charge: PZh coal, 65 percent;

) o cocl)25 percent; and T coal, 10 percent. The drum test of the experimental coke
conformed to umdards of the GOST for foundry coke, The yield of chemical by-
products did not vary. In 1951, Glavkoks converted three plants to continuous
operation on the new charge on the basis of the experiments of the Smolyeninovskiy
plant.
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